Bicelles in structure-function studies of membrane-associated proteins.
Bicelles are a novel form of long-chain/short-chain phospholipid aggregates, which are useful for biophysical and biochemical studies of membrane-associated biomolecules. In this work, we review the development of bicelles and their uses in structural characterization (primarily via NMR, circular dichroism, and fluorescence) of membrane-associated peptides. We also show that bicellar phospholipids are substrates for lipolytic enzymes. For this latter work, we employed a 31P NMR enzymatic assay system to examine the kinetic behavior of cobra venom phospholipase A(2) toward a variety of bicellar substrates. This enzyme hydrolyzed all bicelle lipids at rates comparable to those found for the enzyme action on traditional micellar substrates, which are the best substrates for this enzyme. In addition, we found that this PLA(2) showed no significant preference for long-chain or short-chain phospholipids when they were presented as mixtures in bicelles.